Conventional methods for analysing worker flows often focus on gross flows or transition probabilities. This is not necessarily informative for identifying the scale of labour 'adjustment' in an economy in the sense of the expansion and decline of industries. We develop a method which relates the individual characteristics of workers to net, rather than gross flows. Our method also allows for interactions between the regional and sectoral mobility of labour. We apply this to the UK using data from the Labour Force Survey over a period of significant structural change, and quantify the relative importance of education and housing tenure on regional and sectoral mobility.
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Introduction
The pattern of employment in OECD countries in general, and the United Kingdom in particular, has changed rapidly over the past two decades. Table 1 illustrates the extent to which labour has reallocated across 10 sectors in the UK between 1975 and 1995, defined by the 1-digit 1980 SIC code. As is well known, some of these changes have been large. The engineering sector (SIC 3), for example, experienced a decline of nearly 1.6 million workers, requiring an average annual net outflow of 77,000 or about 3% per year. In contrast, the banking sector (SIC 8) expanded by over 1.7 million employees, requiring net inflows of a similar order of magnitude. These averages disguise large variations in inflows and outflows, but it is clear that there has been substantial reallocation of labour between traditional manufacturing industries and the service sector. Conventional microeconometric methods for the analysis of labour market adjustment involve calculating transition probabilities between jobs, between labour market states or between geographical regions. However, transition probabilities are not necessarily 2 useful for analysing the process of adjustment because there tend to be large counterbalancing flows between sectors and regions. As noted by Jovanovic & Moffitt (1990) , gross flows of labour typically dwarf net flows because many worker movements are actually from expanding to declining sectors. Net flows, on the other hand, are a more direct measure of adjustment because they correspond to differential rates of job creation and destruction between sectors or regions. But because net flows are inherently an aggregate phenomenon, it is less clear how one might relate them to individual characteristics.
In the UK, the focus of econometric work has tended to be on the issue of regional rather than sectoral mobility (Creedy 1974 , Pissarides & Wadsworth 1989 , Jackman & Savouri 1992 , McCormick 1997 . 1 However, a key assumption of many theoretical models of adjustment is sectoral mobility of factors (e.g. Grossman & Shapiro 1982) .
Together with the fact that there has been an enormous sectoral reallocation of labour in the UK, this suggests that the study of sectoral labour flows is important.
A particular issue which has attracted attention in the UK is the relationship between housing tenure and mobility. Several authors have argued that rigidities in the housing market contribute to the immobility of labour, although for various different reasons (Hughes & McCormick 1981 , Oswald 1996 , Henley 1998 . However, the links between regional and sectoral mobility have not been made explicit. If rigidities in the housing market do cause workers to be less mobile between regions, does this have an effect on their mobility between sectors? We argue here that it is not regional mobility per se which is of primary importance, but rather the impact which it has on sectoral mobility.
If sectors are geographically evenly spread, then one would expect the relationship to be rather unimportant, since individuals will be able to switch sectors without moving 3 region. If, as seems more plausible, sectors are unevenly distributed across regions, the relationship will be stronger.
The contribution of this paper is therefore twofold. First, we develop a method for relating the characteristics of individual workers to the net, rather than gross flows of labour. This enables us to measure the contribution of, for example, human capital and labour market institutions to the process of adjustment, while controlling for other characteristics in a regression framework. Second, our approach explicitly allows for interactions between regional and sectoral mobility, which allows us to determine the importance of regional mobility in the adjustment process. Our method is one that could be deployed more widely on other micro-level datasets, and to the analysis of sectoral and geographical mobility in other OECD countries.
The paper is structured as follows. In Section 2 we describe the pattern of worker reallocation across industrial sectors and geographical regions of the UK. In Section 3 we outline our method for relating transition probabilities to net worker flows. Section 4 illustrates our method by showing how different qualification levels and different types of housing tenure affect sectoral adjustment. Section 5 concludes.
Worker reallocation in the UK 1975-1995
In this section we look at the patterns of worker flows across sectors and regions in the To provide a systematic picture of worker flows, we construct a gross flow matrix for each year, G t , which contains the number of individuals in each sector or region at time t conditional on their sector or region at t − 1. We also include flows between employment and non-employment since these flows will also contribute to adjustment. "expanding" and a "declining" sector. 3 Regions are grouped into "North" and "South".
As an intermediate case, we also use 10 1-digit industries and the 11 standard regions of the UK.
Total net flows are those flows of workers which are not cancelled out by return flows. This is a similar though not identical concept to that of "turbulence" (Lilien 1982 ).
Measures of turbulence are typically calculated by summing the total change in employment across all sectors (e.g. Layard, Nickell & Jackman 1991, p.297) . Total net flows, in contrast, are given by the sum of net flows between each sector and all other sectors. As with gross flows, net job-to-job flows increase with the number of sectors.
To calculate net flows at the finest level of disaggregation we would need to know G t itself. Since it is not possible to identify individual firms or addresses from the LFS, it
is not possible to estimate net flows at the level of the firm or address.
Estimates of gross and net flows are reported in Tables 2 and 3 Tables 2 and 3 also show gross and net flows between regions. As before, the size of these flows increases with disaggregation, but what is striking here is that the vast majority of changes of address are within rather than between regions. Approximately 10% of the workforce change address each year, but less than 2% change region. As 6 with sectoral flows, net flows are only around one-tenth the size of gross flows. 4 Most migration is within region, and that migration which does occur between regions is mostly cancelled out by flows in the opposite direction.
The final column in Tables 2 and 3 shows gross and net flows between employment and non-employment. Non-employment is defined as both unemployment and 'not in the labour force' (NILF). Although we recognise that unemployment and NILF are often distinct states, this grouping is necessary because a proportion of individuals who classify themselves as NILF do move into employment, and indeed a significant element of sectoral adjustment has been achieved by inflows of individuals classified as NILF.
Note here that net flows are much larger than net flows between sectors and regions, and nearly half as big as gross flows. This is because flows from employment to nonemployment are counter-cyclical, while flows in the reverse direction are pro-cyclical. There is therefore less tendency for these flows to cancel each other out.
Are sectoral and geographical mobility related? In Table 4 we describe gross flow rates split between origin and destination, and between those who move address and those who move region. The probability of moving firm and moving sector is higher for those who change address. For example, 72.6% of those in the declining sector at t − 1 who move address stay with the same firm, compared to 86.8% for those who remain at the same address. Similar patterns can be observed in panel (b), for those in the expanding sector at t − 1. However, note that the probability of moving into non-employment is also higher for this group: 11.2% of individuals in the declining sector at t−1 who move address leave employment, compared to just 6% of those who stay at the same address.
Panel (c) in Table 4 shows that there is also a much higher probability of leaving nonemployment for those who change address. 74.8% of those who change address remain in non-employment, compared to 83% for those who remain at the same address. 
Structure
We begin by simplifying the model down to just two sectors, expanding (E) and declining (D), together with a single non-employment state (N ). This is necessary because we wish to estimate movement probabilities separately for each origin sector. It is also consistent with our notion of "restructuring" in the sense that we model the movement of workers from declining to expanding sectors. Because of the very small numbers who move region, we also collapse geographical movement choices j to just two: stay at the same address or move address. 
Estimating transition probabilities
Our method is to relate the transition probabilities to a set of personal and sectoral characteristics, and to use these estimates to determine the impact of certain characteristics on net flows between sectors and regions. The independent variables used are shown in Table 5 . There are two restrictions which make the choice of variables difficult. First, for time-varying information we require information from t − 1 rather than t, and only some of the questions in the LFS refer to 12 months previously. Thus, for example, we are prevented from including employment tenure as a regressor, since this is only known at time t. Those who move sectors will therefore always have tenure of less than 12 months. Second, we require variables which are consistently defined over a long period of time. Table 5 splits the vector of independent variables into four groups. First, characteristics which vary across sector: the relative sectoral wage, unemployment and vacancy rates. Second, personal characteristics, including age, gender, family type and educational qualifications. Third, characteristics of the job at t − 1: jobs are defined in terms of a skilled/unskilled manual/non-manual split. Finally, we include the housing tenure of the individual at t − 1.
There are various ways in which the transition probabilities could be estimated. For example, a Multinomial Logit model would allow us to estimate each "branch" in Figure 1. However, as is well known, this model implies that all eight outcomes are equally dissimilar.
6 The factors affecting individual choice for those who remain in the same ment for the unemployed. The sectoral vacancy rate is constructed from National Online Manpower Information Systems data. The sectoral wage is calculated from New Earnings Survey microdata.
12 location may differ from those affecting their choices should they change location.
McFadden (1977, 1981) proposes a method of generalising the Multinomial Logit model so as to allow an option to be more "similar" to some choices than to others. Intuitively, the choice between the two similar alternatives may be viewed as being made according to a binary Logit model whereas the choice between dissimilar alternatives is also a Logit-type choice although additional weights influence the decision. We estimate transition probabilities using this Nested Logit model rather than the Multinomial Logit model. This allows us to test whether the restrictions imposed by the latter are reasonable.
Denote the alternatives for geographical movement by j and the alternatives for sectoral movement by k. Sectors are denoted s = D, E, N for declining, expanding and nonemployment. Then the Nested Logit model we estimate takes the following form:
The joint probabilities P s (jk) can be calculated from informative about the effect of that parameter on the probability of that outcome. As is clear from (1) and (2), the probability of each outcome is a function of parameter estimates across all outcomes. It is therefore particularly important to focus on marginal effects rather than the coefficient estimates themselves.
Calculating the impact of covariates on net flows
Thus far we have explained how to model the relationship between covariates and transition probabilities. As noted earlier, however, transition probabilities only tell us about gross flows of workers. Net flows, in contrast, are a function of transition probabilities in more than one direction i.e. from declining to expanding and vice versa.
Net flows are also a function of the relative size of each sector, since for a given transition probability a large sector will generate greater flows.
In order to calculate the impact of covariates on net flows we use the following methods.
We calculate the predicted probabilities of each outcome from Equations (1) to (3) by 14 replacing the data x i and y i with mean values for each group. In this case we use the mean values for each sector at t − 1,x s andȳ s . We then calculate the predicted transition matrixQ containing the predicted probabilities of moving between each of the three sectors. Each element of Q contains the row probabilities P r(s t | s t−1 ).
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The matrixQ can be used to quantify the relationship between the characteristics of the samplex, the estimated coefficientsβ and the size of gross and net flows between sectors. Note that althoughQ refers only to transition probabilities between sectors, the predicted probabilities vary across those who are geographically mobile and those who are not. We can therefore determine whether covariates which have a large impact on geographical mobility also affect sectoral mobility.
In each year of the survey we can calculate the stock of individuals in each sector. Call is well known that employment is more cyclical in manufacturing than in services, and this is reflected in the net inflow to D from E in 1985-1986 and 1988-1989 .
The second panel of Figure 2 shows that net flows from D to N were much larger and negative in every year apart from 1979 and 1989. Thus, for example, the declining sector lost nearly 4% to non-employment during 1981, compared to less than 1% directly to the expanding sector. In the third panel we can see that the expansion of E was driven by movements between E and N , which are positive in every year apart from 1991-1993. Again, these movements are far larger than the direct reallocations between D and E.
We are now able to calculate the marginal effect of each covariate while holding all other covariates constant. This is achieved by replacing the appropriate element ofx orȳ with the appropriate value for that group.
Two examples
In this section we illustrate our method by calculating the predicted net flow matrix for (a) different levels of educational qualifications and (b) housing tenure. 9 These examples were chosen because they represent areas of considerable economic and policy interest. It has often been suggested that the large numbers of workers in the UK without any formal educational qualifications has made the process of transition from manufacturing to services more painful. Similarly, it is also claimed that the high levels of home ownership impede the geographical mobility of the workforce.
Net flows and educational qualifications
In Figure 3 we plot the predicted net flows associated with those in our sample who have degree-level qualifications, and those who have no qualifications. Sample means for these groups are reported in Table 5 . The solid lines in Figure 3 are predicted net flows based on the whole sample. These are the same flows as plotted in Figure 2 , and provide a baseline for comparison.
The first panel of Figure 3 shows that those with degrees are far more likely to move directly from the declining into the expanding sector. This effect is large and significant, suggesting that the kind of general skills represented by degree-level qualifications are important in aiding mobility from declining to expanding sectors. In contrast, the The second and third panels show that those with degree-level qualifications also have greater net flows out of non-employment, both into the declining sector (panel 2) and especially into the expanding sector (panel 3). This is unsurprising, since it is wellestablished that exit rates from unemployment are higher for the more educated. The less-educated by contrast have very low flow rates of either type. The relative deterioration in the labour market outcomes of less-qualified workers over this period is further emphasised by the increasing net flow from the declining sector to non-employment for workers with no qualifications.
Net flows and housing tenure
What role did the housing market play in this sectoral adjustment process? Estimates of the impact of housing tenure on regional and sectoral mobility are only made for 1981 and 1984, since these are the only two years in which data for housing tenure at t − 1 are available. In order to make predictions about the impact of these variables across the whole period we therefore assume that the estimates for 1981 apply over the period [1979] [1980] [1981] [1982] [1983] , and that the estimates for 1984 apply for the period 1984 onwards. The first panel of Figure 4 shows that for most of the years in the sample private renters moved from the declining to the expanding sector at a faster rate than owner-occupiers or those renting in the public sector, suggesting that such individuals contribute to sectoral adjustment. However, this is not the complete story. Although private renters are more mobile in this sense, the second panel shows that both private and public renters are more likely to enter non-employment from the declining sector than home owners. They are also less likely than owner-occupiers to move from non-employment to the expanding sector (panel 3). Thus the effect of private renting on sectoral reallocation is a two-edged sword: although those in the private rented sector are more able to make direct job to job moves, they also appear to be more prone to periods of unemployment.
Those in the public rented sector are invariably those who find adjustment most difficult.
Are private renters more likely to change sector because they are more geographically mobile? Figure 5 shows predicted net flows for those who do not change address, while Figure 6 shows predicted net flows for those who do change address. This allows us to examine whether the differential impact of housing tenure occurs because some individuals are better able to move in order to find work. The first panel of Figure 5 shows that private renters are more likely to move from the declining to the expanding sector even though they are not geographically mobile.
That is, private renters are not sectorally mobile because of their additional geographic mobility. In contrast, the first panel of Figure 5 shows more volatile flows between sectors for those who changed address. Interestingly, geographic movers do not exhibit greater net flows from the declining to the expanding sector, and in fact in the mid-to late-1980s net flows for this group tended to be in the reverse direction.
Taken together, these results suggest that the greater sectoral mobility of private renters does not come about because of their greater geographical mobility, but rather this group have inherently less stable employment patterns. This is supported by the evidence of panels 2 and 3 in Figures 5 and 6 , which shows that private renters are more likely to move from employment into non-employment.
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Conclusions
This paper has developed a new method for analysing the relationship between individuals' characteristics and aggregate adjustment across industrial sectors. This method also allows for interactions between sectoral and geographical mobility. In doing do it fills a gap in the existing literature, which has tended to focus on transition probabilities, or gross flows, and on regional mobility rather than industrial restructuring.
The results reported in Section 4 illustrate the heterogeneous nature of the reallocation process. Although aggregate net flows are relatively small, some types of worker are far more mobile than others, and have therefore contributed far more to the process of sectoral transformation. For example, individuals with high levels of general skills embodied in degree-level qualifications are more likely to move from the declining to the expanding sector. The model allows us to distinguish between mobility per se and the reallocation of labour. Thus, although less-skilled workers are very mobile, their contribution to adjustment is limited as they often flow into the declining sector.
Similarly, although owner-occupiers move relatively infrequently, they do not appear to hinder adjustment as they seem to be better able to move from non-employment to the expanding sector than other groups. This is in contrast to private renters who aid adjustment by direct job to job moves but seem to find movement from non-employment relatively difficult.
